I . There were statistically-significant relationships between the concentrations of vitamin Blz in the livers of rats and their urinary excretion of mcthylmalonic acid, both before and after the intraperitoneal injection of sodium propionate.
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B,,-deficient, heated SBF diet. Some of the resulting young of both sexes were reared on the vitamin Bl,-deficient diet and are referred to as 'vitamin B,,-deficient ' rats.
For the dietary experiments the rats were housed in groups in plastic cages with stainless-steel tops and bottoms and were weighed weekly. While urine was collected all rats were housed individually in glass metabolism cages with devices for separating urine and faeces. Food was not allowed but water was supplied ad lib.
Diets. The diet based on heated SRF contained (g/kg): 600 SBF (Soyolk; Soya Foods Ltd, London EC3), 205 sucrose, 1 1 4 lactose, 5 choline dihydrogen citrate, 65 mineral salts and 1 1 vitamins (Williams et al. 1969) . Raw SBF replaced the heated SBF in the raw SBF diets. In those experiments where methionine alone, or valine, threonine, tyrosine and methionine were added, the corresponding amounts of raw SBF were omitted. Cyanocobalamin ( I S pg/kg diet) was added to the vitamin B,,-supplemented diets.
Expt I. Methylmalonate excretion and liver vitamin El,. Both male and female vitamin €&,-deficient rats aged between 10 and 16 weeks, that had been on the heated SBF vitamin BIZ-deficient diet throughout, were studied. The animals were different from those used for the dietary tests. Urine was collected from each rat under three conditions: (I) during starvation for 24 h after receiving food ad lib.; ( 2 ) as in I with the rats receiving I mmol sodium propionate/I so g body-weight by intraperitoneal injection at the start of the collection; (3) during the second 24 h of a period of starvation for 48 h, the animals receiving propionate as in z at the start of the collection.
After the three collections of urine, the rats were killed, the livers were removed and the concentration of vitamin B,, determined. Results obtained under condition z are included for the male rats fed on the heated SBF diets both with and without vitamin B12 in the dietary experiments with stock rats (Expt 3).
Expt 2. EfJects of raw SBF diets in vitamin El,-dejcient rats. Twenty-four female vitamin B,,-deficient weanling rats were assigned randomly to three groups and fed on either the raw SBF vitamin BIZ-deficient diet, the same diet supplemented with vitamin B,,, or the heated SBF diet supplemented with vitamin B,,. Urine was not collected from these rats.
In the next experiment, two groups of eight adult, male, vitamin B,,-deficient rats were fed on the vitamin B,,-deficient raw or heated SBF diets. Urine was collected at suitable times.
Expt 3. EfJects of raw SBF diets in stock (vitamin B,,-replete) rats. Groups of eight weanling rats were fed either on the raw or the heated SBF diets with or without vitamin B12, or on raw SBF diets supplemented with 10 g L-methionine/kg with or without vitamin B12. Urine was collected every two weeks for the determination of methylmalonic acid, which was measured under condition 2. The rats were killed after 12 weeks, the livers were removed and the concentrations of vitamin B,, determined.
In a final attempt to overcome the growth-depressing effect of raw SBF, the diets were supplemented with valine, threonine, tyrosine and methionine (Borchers, 1959) .
Groups of eight male weanling rats were fed either on raw or heated SBF diets with or without vitamin B,,, or on raw SBF diets with or without vitamin B,, and supple-59 Vol. 29 Vitamin B,, and diets based on. raw soya-bean$our mented with 2 g L-vaiine, 6 g L-methionine, 6 g DL-threonine and 6 g L-tyrosine per kg. Urine was collected at fortnightly intervals. After 12 weeks the rats were killed, the livers were removed and the concentrations of vitamin B,, were determined. Other methods. Vitamin B,, in liver and methylmalonic acid in urine were measured as described previously (Williams et al. 1969) .
R E S U L T S

Urinary excretion of rnethylmalonate and the concentration of vitamin B,, in liver
The results for males and females appeared to belong to different populations and the results for the sexes were therefore analysed separately. Significant correlations were found between the concentration of vitamin B,, in the livers and the excretion of methylmalonate determined under all three conditions (Table I ). The logarithms of the values gave the best correlations and the results obtained under condition 2 are shown in Fig. I .
Eflects of diets containing raw SBF Vitamin B,,-deJicient rats. The growth of the weanling rats receiving the raw SBF diets was severely inhibited and they became moribund after 3 weeks. Those fed on the raw SBF vitamin B,,-deficient diet lost on average 8.8 g in the 3 weeks; those fed on the raw SBF vitamin B,,-supplemented diet lost 3-7 g, whereas controls given the heated SBF diet containing vitamin B,, gained 58g. All the experimental rats were and the concentration of vitamin BIZ in the livers ( y ) in male ( 0 ) and female (0) rats fed on heated soya-bean flour diets. Urine was collected during 24 h of starvation and the rats were given I mmol sodium propionate/150 g body-weight at the start of the collection. The calculated regression lines are shown (in terms of log,,, for males y = 1'83 -0.38x, -; for females y = 2.30-0.69x, then fed on the corresponding heated SBF diets and they grew almost to the same size as their controls. Eight weeks after changing the diet the mean weight increases since weaning were 98, 112 and 119 g respectively for the groups fed initially on the raw SBF vitamin B,,-deficient, raw SBF vitamin BIZ-supplemented and heated SBE vitamin B,,-supplemented diets.
T h e adult rats on the raw SBF vitamin B,,-deficient diet lost a mean of 18 g during the first 3 weeks, whereas those on the heated SBF deficient diet gained a mean of 28 g. T h e results for methylmalonate excretion, not recorded here, suggested that there was little or no difference in the vitamin B,, status of the animals fed on the raw SBF and the heated SBF diets.
Stock ruts. Supplementing the raw SBF diets with methionine partly overcame the inhibition of growth, particularly if vitamin B,, was also included ( Table 2 ) . I n this  table and in Table 3 , mean values only are given; rigorous statistical treatment of the results is impossible because the rats in a group were housed in the same cage and there may have been lack of replication between cages. The rats fed on the vitamin BIZ-deficient raw SBF diets showed progressively increasing excretion of methylmalonate after injection of propionate up to 8 or 10 weeks ( Table 2) . Addition of methionine did not seem to affect the excretion until week 10, when it may have depressed the values. T h e rats fed on the heated SBF vitamin R,,-deficient diet excreted less methylmalonate throughout. T h e mean concentrations of vitamin B,, Vol. 29 Vitamin B,, and diets based on raw soya-beanjozrr in the livers of the groups receiving the raw SBF vitamin B,,-deficient diets were lower than those that had had the heated SBF-deficient diet ( Table 2) . I n the final experiment the rats fed on the raw SBF diets again did not grow as well as those fed on the corresponding heated SBF diets ( Table 3) . The excretion of methylmalonate tended to increase with time on all the vitamin B,,-deficient diets, though after week 8 the rats receiving the raw SBF vitamin B,,-deficient diets tended to excrete more than those on heated SBF. At week I Z those fed on the raw SBFdeficient diet without added amino acids excreted most methylmalonate and had the lowest hepatic vitamin B,, concentration.
I n agreement with our previous results with female stock weanling rats (Williams et al. 1969) , there were no differences in weight gains between the male stock rats fed on the heated SBF vitamin B,,-deficient and supplemented diets for the first 4 weeks. Later, the animals receiving the deficient diet grew more slowly than those on the supplemented diet. This difference may have been due to the faster growth rate and larger ultimate size attained by male rats. We previously used rats starved for 24 h before injection of test substances, since elimination of endogenous methylmalonate excretion made it simpler to interpret the results (Williams et aZ. 1969 ). The present results show that the excretion of methylmalonate both before and after doses of propionate related to body-weight gave some correlation with concentrations of vitamin B,, in liver. However, the correlations are only good enough for approximate estimates of concentrations of vitamin B,, in the tissues to be made from measurements of the excretion of methylmalonate.
Esfects of diets containing raw SBF The attempt to induce a severe deficiency of vitamin B,, in weanling rats bred from mothers fed on the vitamin B,,-deficient diet since mating was abandoned owing to the severe inhibition of growth during the first 3 weeks. The results of this experiment, compared with those with stock rats, suggest that depletion of vitamin B,, increases the inhibition of growth due to raw SBF diets. T h e attempt to induce a severe deficiency in adults was no more successful as judged by the excretion of meth ylmalonate.
I n agreement with the findings of Edelstein & Guggenheim (1970) Supplementing the raw SBF diet with the mixture of amino acids only partly overcame the inhibition of growth, and had no consistent effect on the excretion of methylmalonate. In this experiment the rats fed on the heated SBF vitamin B12-deficient diet also excreted large amounts of methylmalonate, so that there was little or no evidence that raw SBF diets enhanced vitamin B,, deficiency as judged by methylmalonate excretion. However, the concentrations of vitamin B,, in the livers of the rats fed on the raw SBF vitamin B,,-deficient diet were lower than those in the other two groups.
Raw SRF is well-known to contain inhibitors of trypsin and other growth-depressing substances. Edelstein & Guggenheim (1970) reviewed the evidence that its inclusion in diets may increase the excretion of sulphur-containing amino acids by the pancreas. Therefore, these diets may increase the animals' needs for vitamin B,, because of the greater demand for amino acids. Supplying extra amino acids only partly overcomes this demand.
We conclude that although feeding rats on diets containing raw SBF renders them more deficient on the basis of lower concentrations of vitamin B,, in the liver, it has only a small and variable effect on their methylmalonate excretion. Because of the toxic factors present in the raw SBF, which seriously influence the metabolism and general health of the animals and depress their growth, the deficiency of vitamin B,, is not uncomplicated, so that these rats are not suitable for fundamental studies of the metabolic consequences of vitamin B,, deficiency.
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